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nuclear device
.{—.—.--___

—--- —-m---was detonated as the Zuni shot on the ground at the west

end of Eninman Icland, Eikini Atoll, at 0556:00.3 on Nay 289 l’756~and

appeers to heve oyeratetivery closely 8s predicted./
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PART I

GE}\~R)I lNFcRIX’IIGN

Observed Weather at Shot Time

Fig. O-1 - Biki~i Atoll Map

Fig. C-2 - Scientific Stations and Zero Point

Fig. O-3 - Pre-Shot Photo

Fig. O-4 - Post-Shot Photo

Fig. O-5 - RadSafe %rvey~ D-Day

Fig. o-6 - RadSafe Survey, D + 1

Fig. C-7 - RadScfe Survey, D + Z

-
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BIKINI OESERVED WEAT=R FOR 28 MAY 1956
ZUNI SHOT TIME 055&

Sea Level Pressure

Temperature

Dew Point

F.elativeHumidity

Surface Wind

Visibility

>

1010.5 mb

$1OF

760F

80%

090°, 12 kts

8 Miles

CLOUDS

Surface Observation: (taken aboard USS ESTES)

2/10 cumulus
l/10 Altostratus
5/10 Cirrostratus

2,000 ft
8,000 ft
35,000 ft

Aircraft Observation: (of Eikini Area)

EA~ TOPS

3 to 4/10 Altocumdus
and Altostratus

4 to 6/10 Altostratus
4/10 CirruS
4 to 7/10 Cirrus and
Cirrostratus

8,000 ft 12,000 ft

17,000 ft (~nin LaYer)
25,000 ft 27,000 ft

35,000 ft

1}.w.’TEZR

Noshoder activity observed either visually

l@,ooo ft

or by radar at shot time.

STATE OF SEA

open sea; wave heights 6 feet; ‘eriod 6 ‘econdso ‘irectionono”

Sea water temperature, 83°F.

7.
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Pressure
Millibars

1000
8%
850
784
773
738
716
704
700
618
538
526
500
(Q3O
358
300
267
250
200
150
116
100
94

Height
Feet

1,000
2,000
3,000
4,000
5,000
6,oOO
7,000
8,000
9,000
10,000
12,000
14,000
16,OOO
18,000

Direction
Degrees

080
070
070
090
090
100
100
100
100
100
O$m
090
110
100

Height
Feet

310
3,543
4;950
7,251
7,644
8;924
9,711
10,171
10,340
13,71L7
17,356
17,946
19,26Q
24,880
27,526
31,580
34,285
35,700
40,510
46,3W
51,214
54,010
55,151

Temperature
Oc

27.2
19.5
17.8
15.2
14.2
12.5
09.5
10.2
09.8
05.5
-04.2
-04.8
-07.0
-17.5
-22.2
-32.8
-38.8
-42.7
-5.4.1
-69.8
-79.0
-80.4
-81.0

BIKINI WINDS ALOFT

Speed
Knots

23
22
24
24
21
19
19
19
19
20
21
15
10
10

Height
Feet

20,000
22,000
24,000
26,000
28,000
30,000
32,000
34,000
36,000
38,000
iJl,ooo
45,000
50,000
51,000

Dew Point
O(-J

22.8
15.2
08.8
-04.5
00.2
-09 ● 5
02.2
-14.5
M

-17.5
-13 ● 5
-22.8
-19.0
-28.2
-3.4.8
-42.2
-48.2
M
M
M
M
M
M

Direction
Deprees

140
140
160
170
160
170
210
220
230
230
220
210
240
250

Speed
Knots

10
12
15
18
I-4
12
27
23.

$
40
35
25
25

.

\c)
-8-
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210.22 ,
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.2530

ZI0.29-. st

114.07

2260.05

-Zzeo. 03

2320.00-.09
z3zo.ol- 07,
2250
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\.TA. 22 =zeRo

114. \o

]( 5.19

.131 .02

ZI0.3Z- .36

15s .01,156-01

268.16, 2b0.17

Fig. O-2 - Scientific Stations and Zero Point
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Readings in mr/h
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..

.
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.’ BIKINI ATOLL

““ ‘c’” “u’:2000/25/0815

/ R&oJl 1
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“’’’K”vI \\LA’’um’~’~

COPIEDiDOE
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Fig. O-6 - RadSafe Survey, D + 1 Day

-lL -



.
.

.

c..-.::.:.z:-------
30 May 1956
Readings in mr/h
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Fig. O-7 - RedSafe Survey, D +.2 Day
-15-

s

RCCHIUUAI
(Low)



PART II

TASK UNIT 3

Progrm” 1 -

Program 2 -

Program L -

FroEram 5 -

program 6 -

program 8 -

Program 9 -

DOD PROG~

A2z2z&$4-
Col. K. D. col~
CTU-3

Blast and Shock Measurements
Xaj. H.T. Bingh

Nuclear Radiation and Effects
CDR D.C. Campbell

Biomedicd Effects
Lt Col C.W. Bankes

Aircraft Structures
CDR I?.R. Dan

Tests of Service Equipment and
Lt Col C.W. Bankes

l.!aterialS

Thermal Radiation and Effects
CDR A.H. Higgs
Maj. WCC. Linton

General Support
Lt Col J.G. James
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Project 1.1 - wsic Elast l%asu~ements - J. J. Meszaros

The objective of the particiy.ticn of Project 1.1 on the

,, -( )Zu.ni was to document the propagation of a blast =ve

&zges were installed for Zuni.

There were IL pt gages and 4 q

azgles.

~yjerc ~a~ a precurscr wave recorded on both blast lines. The

rccc?dcd I=2ues cf peak over:ressu??eare plotted in Fig. l.1-~.

?ke values at the clcse in st~tims show a deviation from the pres-

sure distznce curve plotted frm the pressure values predicted for

a 3.5 Ml yiel~ for a pocr s~”face. The Fressure time recc~’?s‘rem

bcth blast lines shok~distcrte~ vave shapes similar tO those aS:~ci-

ate? with a precurscr. Although the wav~ s~ape is ~istorte~, the

nno feet follow the predicted pres-peak overpressure values beym~ E,...I

sure distance curve for a yield of 3-5 MT at zero height of ?xmst over

a poor surface. There is a v’idespread between the pressuzzevalues

recor-ledat 7020 f<et on biirikku and 6900 feet on Eninman Complex.

It is believe3 that this difference is real and not a gage error. If

the date.paints from Eniirikku are ccnnected a precursor type pressure-

-17-
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distmce curve is obtained.

A compressibility factor for Mach flow ua~ ap~lic~ to the dynarn~c

pressure Tdlues from the ~i~mn co?l~!cX. The corrected values are

plotted in Fig. 1.1-1. Alo~g with the correctd values a curve is

plotted using the calculated values from the equation:

“’&A-

-18-

h’hereP~ = Peak side-on overpressure

P. = Atmospheric pressure
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Project 1.3 -

OtiECTIVES

To study

propagation.

To study

Shock Photography - J. Fetes

the mechanical effects of a water surface on shock

the thermal effects, if any, resulting from heating

of air near the ground surface on shock transmission.

To determine peak shock overpressure as a function of dis-

tance both at the surface (water) and above ground zero.

IRSTRUMENTATION

The instrumentation for this shot consisted of

photography.

Rockets were fired from a station on Eniirikku

60001 from ground zero. The cameras were located on

RESULTS

The rocket instrumentation and the photographic

;moke rocket

lpproxhately

Enyu.

instrumentation

were successful.

The films were of very high quality and can be used to obtain

all three objectives.

The prelimina~ inspection of the film shows no thermal effects

in the field of view of project films.

,..._
-—:, -./,.-,
;.,’

-20-
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Project 1.5 - Drag Characteristicsof Various Skpes - J. J. MeszarOs

VEHICLE RESPONSE STUDY

OPJECTIVE

The vehicles were e~osed on this shot to obtain information which

would supplement data from operation CASTLE. Due to weapon dfffidties

for one shot and lack of land area for the second shot, the data obtained

on that operation were considered insufficient to make ccncrete conclu-

sions. This was especially true for transition from light to severe

damage levels.

TECHRIQUE

Ten vehicles (truck, ~ ton, 4 x 4, utility, Yodel ~ - WIT) were

set up at six stations. One side-on vehicle was placed at 6900 feet

from ground zero. TWO vehicles were arranged at 83C0, 10,400, 11,700

and 1?,800 feet stations; one side-on and one face-on at each station.

One vehicle was placed side-on at 16,500 feet. Steel sties were driven

in the ground at each station to facilitate displacement measurements.

RESULTS

Ema.luationof the damage revealed ve~ severe dam~ge to all the

vehicles at the 69oo, 8300, 10,400, and 11,700 feet stations except

the face-on vehicle at 11,700 feet. The four side-on vehicles ~d on@

face-on at 8300 feet were completely demolished. The face-on vehicle

at 10,400 feet was intact except that the engine was thrown out. The

face-on vehicle at 11,700 feet and side-on at 13,800 feet were moderately

damaged. The face-on vehicle at 13,800 feet and side-on vehicle at 16,500

feet were lightly damaged. None of the vehicles were considered suitable

n

--
‘f:?

i J

2
e ,=

&



for immediate combat usability.

Parts were strewn as far as 1000 feet from the original vehicle

location for the demolished vehicles while the least displacement was

50 feet for the side-on vehicle at 16,500 feet.

The effect of the water wave was not clearly evident from the

evaluation although it is felt that the water wave did contribute to

displacement and damage. Preliminary studies of pressure records indi-

cate no extreme water wave.

CONCLUSIOfiS

In general, the desired transition of damage levels was attained.

A more thorough analysis will be made later.

Based on preliminary studies the damage agrees with predicted

damage levels using the formula and curves found

DIFFRACTION STUDY

in ‘I?K-23-200.

OBJECTIVES “.
“.Y

In consequence of the failure of the
‘4

(Koon) Shot on

Operaticn CASTLE, the 6 x 6 x 12 foot target structure use,$tthenat

WEniirikku by Project 3.1 was reinstrumented for the- (Zuni) Shot
—- .&....—-

of Operation PJSDWING. The objectives were to obtain, for moderate blast

pressties, diffraction-pressure versus time curves at various points on

the surface of the structure and to make comparisons of these with

similar curves obtained on l/36th scale mtiels tested in a shock tube.

Thus, prediction methods of diffraction loading could be extended to

higher pressure

INSTRUMENTATION

The target

was fitted with

IL ,.

levels.

structure was located 9’700 feet from gro~d zero ~d

nine flush-mounting, WiUIckO

-22-
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reluctance, pressure gages. The gage pressure ranges were assigned on

the basis of an expected free-field over-pressure of 17.5 psf at the

structure and on shock tube diffraction studies.

Two free-field stations were used to give pressure-time ad q -

time records.

RESULTS

The expected ideal blast wave incident on the target structure

was not realized, but instead, a distorted 22 psi wave with a slow

rising front was recorded. This precluded an attempt to compare the

data with that from the shock tube, but the possibility

with data obtained from the passage of a precursor wave

size cubicle on Operation TEAPOT still exists. Neither

for comparison

over a full

sufficient time

nor means for analysis of these data are available at the Pacific

Proving Ground.

-23-
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Project I.g - Crater Neasureients - F. l?.Dee3s

OBJWY’IVES

The objective of this project is to obtain measurements of the

physical characteristics (radius,depth and average profile) of the

crater produced bJ the detonation of atomic weapans at the surface of

the ground. It is a further objective of this

the ~ate.oht,aine:vith preti.oussurface busts

Groun?s (H%) and with the JA!?GIEsurface shot

T??S’TRT~@~T’AmTT!0?.TFC!~!In~U?S

project to correlate

at the Pacific Proving

at the X“vailaTest Zite.

On D # 6 lea~ line souniings were made of the crater area. he

to an error made on zer35ng i? %ydist. equipment the LCM was positioned

at an erroneous ground zero (ep~~ximately lCO feet due south of its

true position) thus all rays rurIparzllel to the cne surveyed before

..!,:
; :,:--,.-,

-



t?Iczhs%.

Sou5ings indfczte thxt the ~c~ik cf the crzter xas 106 feet

below the datum plane (6 inches below mean low water springs) at

grcumd zero. A prcfile Of a sFccial ssunding is shown ti Fig. l.~-l.

.— —..> Y
‘,,
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Project 1.9 - h’a.ter Wave Stu3ies - L. W. Kidd

OBJECTm

Studies of water x3ve actizn gc?erztcilby t>.edetonation of large

y~eld (greater thanl~) zuclccr deviccz are nde at relatively close

-27-



but instrument failure occuz-redonJchnston bcf’orcdisturbance arriv?il.

It will be noted that t~.e~’o’”’” ““s as ‘“h ‘s “mE

~~(. Romeo), a 10 MT surfacweburst. Th~~ is &gain attri~$e~ tO in-
2,‘
“*,...J“.X-“ creased instrument sensitivity. Thei~r~sults confirm the in-

. dications that the water wave disturbances a~~ generated by barometric

Pikini - 2+ feet

Airuliiji - 6 ?’Cct
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Project 2.1 - G&.-maEqxImre vs Distance - ?. Brcwn

The object was to measure initial and resi~ual gamma radiation

uSing NW type film &dges, quartz fiber dosimeters~ ~d chemical

dosimeters.

DT7sr~I~Io)} AND ~~~.m~.!l pam,m~.??s-,..

Standard film hajges and quartz fiber clos!meterswere distributed

at varicus positions throughout Pi~i2i Atoll ~n~ clnthe Ship stati3ned

RI’SUL’T’S

Since all of the results are tctal expcsures it was necessary to

expo~ure. The estimates were bascj o? knwn resiflualexpasures at

similar stz?.i?nsjust outzi3e the rxzg~ of initial exp~sure and on

relative recovery times a7Cl?ecovery r2tes. The estimatei resi3u21

cmta.m:n~%i?~ h-as 150 rocntgms for the lam? sktions and 15 roentgens

from a few of the stations is questionable. I?cwever,a curve based on

all of the data should be of value. TzbIe ,?.1-1gives the initial results.

C(Y!CTT?STCWS

The initie.1gmma exposure results are in reasmable agreement

with pre~ictims ccnt~ine3 in TM 23-200.
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Resdtant
Initial

bcationLlistaxICe

(feet)

7,000

q,.&o

9,420

10,320

10,935

11,27@

11,2?0

11,51@

12,9LQ

Station
Number

210.30

210.53

210.;3

210.34

210.35

210.27

2~p.27

210.56

219.25

Bigiren

~iirikh Reef

~niirfk~ Reef

r~iiriklkll

~=iirikh Reef

Ai~kiraru

Airukiraru

Aindc+iram Reef

Air*iraru Reef

15,W316,000

1,800

850

150

1,78515

83515

315150/!$55

190

50150200

1-45
45

69

25 1015
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~~~~?T~

To measure residual g- radiation intensity as a
function of

time at lan3 fallout stations, and to measure
the initial gamma

intensity vs time for a high yield air bwst.

T?JS’T’RL?KTATTCN

The initial ~amm dose rate vs time was to be detected by

scintillator-Fhot.o~tiFlier detectors
hrithtime response to 10 msec.

q=’idual and fallout gamma intens~ty vs time was.b.-
to be measured with

io~izzticn chambers ~~~ ass~ciated eleCtrOnicsc Ststicn loc=tions

~aa (Able) thrcugh N=spread frcm Bokeb:=a.
(Charlie)to FnYU (Nan),

~T13m the YAGIS a~d LST 611.

\

-31-



Project 2.4 - De~mtan5n~tion and tiotecti~n - J. C. Maloney

O?J?T?’IVTS

To stuilythe contaminati~n of various types of building surfaces

exposed at va~iaus orientatimsto’the fallout.

To study the effeztlvencss o.- various ilec~ntaminationprocedures}

and thus obtain data on the radiological reccmzry of millt~ry install-

(less than 7 mr/hr) th~t the statistical errar was too large to give a

meaningful result. All of the panels are from the YAG-40.

Residual percentages shawn in this table are base~ on panel con-

tamination levels as measned in the project area. Investigations will

be made to determine the amount o.= orjginal fallout contamination which

wss uashed or bloLn off the pinels be?ore they were taken o?f the YAC-LO.

-32-



It must be pointed out that the given data are of a g-rosschar-

acter and are not to be interpreted as
being final results for the

#
(Zuni) Shot.

-..-.--—
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b.
c

r$-tUlaoooooooo 000000000: c&o-~-

C
.

.LJ
c

d

0

*

-3L -



,

cc

o
*

-35-



1

-36-



-37-



Project 2.62 - ~allolltstu~iegby 0ceano2raFhy Metho?s - F. D. Jennings

OBJ7CTTVTX

To understand the oceanography of the ocean area where fallout

is ~Wecte,q in Order to etirapalate the observed fallout ~ttern ~ck

to the equivden% >anclpattern. To furz?s~ oceanographic assistance

to the Task Fcrce.

Tc rneasu~ethe fallout ra~io~ctitity an3 its chemical nature in

the water from a high air bui-st,s,suiifacelan3 bu-st, a~i s~rface

Wz%cr buTsts. To calculate tkc equivalent lan~ fallout pattern.

TO uz~ersta~d t~c nxture ~f the trazs~cwt SD3 dilution of radio-

Recar~inS in~tmmcnts ~,ereinstalled on these skiffs to measure the

q time at depth int.ermls of 20 meters downradioactivity as a fu.ction o.

to 100 meters. A time of arrival starting pulse was supplied by Project 2.63.

-38-
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OElTP7TTV?S

To collect samples of fallo~utand measw-e radiation field inten-

sities with time at ~~rious ~istances from high yielziland, water

and air thermcmuclear detm%%ions. TO stuzy these samples from e%rly

times h~ith respect to garmu an? beta acti~tyj to ana~y~e them for

ckem!cal arilra.~iochemicalcompositim an~ to determine certain of

tkCir physical p~operties, includinE distributims of particle sizes.

In.?~:?T.vTAT~13!!
.i

&’.--,.-Tnstrmmte.tion ‘.WSsi~ilar to that usedon ‘shot

SZmples collected 09 iSk??d9

at 1300 on Z ~ 1, with some

irmme~iateatoll area mmied

from ab~ut 14 minutes at the rafts tc abo’~t28 minutes at Aomoen and

I!iki3iIs13.ncls.Prior to this event one Incremental Collector on the

~h~ 29 ..=sset for a t~raminu~~ cYcle, all others being set for 15

minutes; thus, since each of these instm.ents operate3 as planned,

~;~:;:;;::~
\:. .fi
L\:)L>“ ‘
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god definition b~th of the fallout front an~ of the total fdlcut

was ~btained.

b’ithttieex~eption of the probe W13

of the YAC-40 all instrumwts aboard the

operated during the fallout period. The

monito~ mounted on the boom

three project ships uere

yAC-.@ occupied a position

close to the estabilishea line of m~ximum fallout and received a

large quantity of fallout m~terial (TOA=H ~ 3*? approxf~telY);

peak observed inte~sity on the deck, howeve~, LZS only about 9r/hr

(Y+7)0 Samples k’ereohtaind by the Special Incremental Collector

until WCI1 beyond ~e3~ ~ctfv-I~y arl~ all laboratory studies planne~

for ~=rIY times [activitymeasurements, physical oksermt-ims, decaYs

;rimary fallout. Tt k=s later es-

collapsed during this pericd, a~~

C2 thiz vessel may enable a..event.-

of the beh=v~cr of fallout wnder such c~niitions. tie to

C? the b’In5spier to the expected tire of arri%d of fall-

-41-
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Project 2.64 - Fallout Iocation an5 Delineation by Aerial .%qey -

R. Graveson

05Jl?CT~S

To survey the gamma ra~iation from

areas using an aircraft borne detector.

fallout contamtnateilocean

To make air absorption

measurements to correlate the aircraft date with the intensities

measure5 at the surface of the sea.

INsTYFTVT’ATION

Three P2v-5 aircraft were equipped ~rithg~~a radiation de-

tectors to record the dose rate ar~iving through the thin aircraft

skin from a water surface below.

RES~L~S

FliGhts were accorn.plishedon D, Dfl,D/2andD#3days

with cme aircraft.

The area north of Pikini Atoll from 3150 to 45° T to a distmce

of ahaut 175 miles was covered by the surveys. The contaminated area

extenjed north of

3400 and 30° T.

The aircraft

operate.

Bikini approximately 125 miles between the bearings

Program 2 Control Center telemeter system did not

The radiation detector system operated and onD # 1 through D # 3

the htensity measured at the aircraft was relayed to the Program 2

I’let Center via voice radio. kriththis data it ~s possible tO Con-

struct a plot showing rougfly the characteristics of the contaminated

area.

~f,,:::“:VJ

ML EC
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Project 2.65 - Analysis of Fallout and of Base Surge - M. Morgcnthau

ORTFCTTVES

The general objectives of project 2.65 participation in R??DKING

were to: Obtain fallout samples on land anflto perform radiophysical

and radiochemical measurements on the samples; prepare dose rate con-

tours of the atoll area from information gathered by this project,

other projects, and Rad Safe; and emluate the role of the base surge

ra3tGactivlty. Radioskenical analysis will be perfcrmei on the IFC

samples in an attempt to establish ~hether the &se surge iS a contam-

inating event independent of the fallout=,,,%
c,, )

RWH,TS
,.,“..,“y
,.,,,9

Aerial survey data for the& are sham in Table 2.65-1. The

ffeld re~~ings &“erecorrecte~ for meter ca~i~r~tion and rea~~gs

; ~c~~:[~;~

~;!’?L F.C
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taken on three successive days were plctted as
a fur.ctionCf time

decay exF3nents

for seven represeniatlve isl~n4s. The field gaT.rn~

so ~ebem~ne~ are s!-,~”.nbelch’:u.

l~~and
Deca~-Exponmt

-~,q~
Acmoen
Yurochi

-C.94

E~kob~aadaa
-ICC

l?okororvl~
-1.05
-g ● 93

Fikini

Oum.dmen
-C*9

Chieercte
-1.C5

The average exponent for the Perid
H # 8 t,oursto H { 50 h=s

is -C.97.

T~-piczlbeta d.eczyan? gan!~ d~se rate decaY curves

~ere prepre~s

These curves c~ver
the pcrio~ H ~ 60 to E ~ 50 h~~urs.

Measurements

will continue to be ma~e until H ~ 1000 hours.
Aata, ~~rkicle size

A-alysis of interr.ittent
fallout collector .

..

data, ard ra~iochemical data is in prc&rFss.
A significant portion

be a~%ilable in time for inclusior~
in the

‘i~~ sh~tid
of this infcrmzti

-’ion.
reFDYt Et the eni of the oF~ra-prelhi~~rY
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Average Dose Mtes (r/hr)

H~lhr o H+ 12 hrT91and Day Time(hrs)

12000
3100
1905

1451
1528
1.434

Bokobyaadaa Z
Z{l
Z{2

-;$:

rNamu NE)

106

4000
2220

1521
1.421 129

111

11

9
llmo
3700
2CXlo

I&l
1524
1430

z
Z+l
73{2

1431
1515
1414

z
Z+l
z#2

10124

11
12052
4300
2400

1427
1510
1.415

‘2
2{1
Z{2

130

12mc
3700
23C0

1421
1505
~Q3

z
Z{l
Z{2

10

L!@
470

280

lL1l
145G
l&05

z
Zfl
Z+2

~ikini
(ccntcr)

11

700
290
120

1L07z
Z{l
Z+2

0.617.31455
1493

130
50
I@

14c2
lU+O
1359

z
Z+l
z/2

0.136

2500
1530
870

1531
1600
1502

50 4.15z
Z+l
z#2

Airukirartl

1100
920
620

1523
1553
1456

2.83Enirikku
(west end)

z
Z+l
z#2
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CO?.?-ECT~AT2?14LS~WY

Day Time (hrs) Re~din
Island (mr/hr\ H/lhr ‘H+12hr

z 1516 870
Chieerete 53 L.L

2+1 15L8 16oO

Z{2 U51 920

z 150$ 2700
hkaen 28 2.3

Z+l 1542 $70

7+2 1445 500

Bokoror~wru Z
15c2 3100

29 2.4

‘2+1 1533 82C

z#2 1443 530
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Project 2.66 -E.mly C1OU5 %netrat~on - Col Y“ ‘O ‘inSon

.
OBJYYpl?YS

To collect and evaluate d%t~ relating to radiation dose rate vs

time i. rzdfoacti.veC1CU3S from ths~monuclear weapons.
\

To measure and evalu~te the ra+fation hazards associated with the

residual contamination on aircraft which have flobm through thermonu-

clear clouilsat early times after detmcticn.

To measure the tw~hdence in a thsrmmlucle~r clcu~ at e3.rlytimes

a?ter ilctog~tion.

?z?ht.ion dose Fate insi3e the C1OU2 vs time a?te~ detonation.

The extent and quality cf the residual contamination on the air-

craft after landing.

TwTsT~[~}mATIC!:CR ?’?CFWQIEA. .

‘aon”s’hes’meford(cm‘;”-’penetrations we~e made at H + 52, 68, and 78 nnnutes

at altitudes varying from 38,000 feet to 46,0W feet. These penetrations

~~JiPflpenetrationswere all in which the pilot flies into the c1o.I3,

makes a 130 degree turn a?l~ ?Iies out of the C~OU~. The tivc in the

radioactive cloud varied from 2 to 4 minutes.

The ~ose rates in the cIaud an~ the total dose received on the

mission were as pre~icted or below. ~.,,.-

The average dose ra.t.es
“ ‘h’ C’”u’’d”’re 30’32’ an”

37 r/hr respectively. The total doses received by the pilots were 1215,

-48-



1530, a?i 2125 mr. The 30SZ rczeive~

imtely 60 minutes auration was 25 to

-L9-



0WECTIV7?S

To determine the relative radiation dase rates contrihted by

cmtamination ~f the air envel~pe, xater envelope, and the ship’s

weather surfaces.

To detemine the time depen~ent gmma ray combined absorption

and scattering coefficients of steel to be use3 in future calculations

of shieldhg effectiveness.

TC ficl: test new an: i?nprave~detector systems.

in the ship as a functfm of time for the follo-~ingpurposes:

Check p3i3%s for future shielqing calculations.

operational control of the test ~hi?s.

SWrces

‘Free field’!measurements were com~re~, these free fiel~s are

d~ffned as follows: h’aterfree field - L pi radiation field at a water

deFth of between 20 and 30 feet; Air free field - 2 Pi radiation field

-50- 5



on the ship’s deck resultin~ from contaminants in the air surrounding

the ship; cnd Resiiluzlfree field - the radi~tion fiel~ on the shipls

deck resulting frm ccmtzni~>~ts o? the shipts weather surfaces.

The relative contributions by the various smrces were compared

both in a region which was washed ~o’m a.n~in a regim which was um~shed,

It was n~ted that on the deck of a wzshdam protected ship the air ccm-

tribution Las 99 perce~t of the tdal dose rate and 80 percent of the

totzl dcse at the time of maximum fall~utj and 25 percent of the total

dose at the time thQt the fallout stopped. The water contribution uas

virtimlly izztg~ifiemt, the dose accurm~latetikas 400 mr up to the time

that the YA5-4Qleft the area.

cm~.req as a function of cylinder thickness and time. Least square

CC2J?LU$IO?!S

For surface detonationsA ‘here1atived3sage

contribution from the cgnta.ni~xtejwater apyeared to be insignificant.
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Project 2.8 - Shipboard Countermeasures }?ethodsStudies - R,.H. Heiskell

OBJECTIVE

To determine the relative effectiveness of various proposed ship

and personnel protection and reclamation methods.

DESCRIPTION AND EXPERIMTNTAL PR@CEDUP&

These studies consisted of 8 problems to be carried out on the

YAG-39 and YAG40 and at the Rad Safe center on Parry. These 8 pr~

blems involved the study of the effectiveness of various shipboard

protective methods, decontamination methods, hazard assessment methods,

personnel protection and decontamination methods, and basic contamin-

ability-decontaminability.

RXSULTS AND CONCLUSIONS

The experimental hot water sensitive paint (PR?C) used in these

tests wss not satisfactory from a durability’and weatherability stand-

point, however it was successful from the standpoint of removability

and decontaminability. Removal rates varied from 10 square feet per

minute using a lZ50 gph hot liquid jet unit to approy~mately 20 square

feet per minute using a 6000 gph unit. prior fireho~i% removed 87

percent of the contaminant and the strippin~ of the RRPC removed approx-

imately 85 percent of

Stripping of the FRPC

contaminant.

this residual, for an overall remov~ of 98 percent.

without firehosing removed 95 percent of the

The decontamination effectiveness of the mechanical

to be inferior to manual brushing. The =nu=l sc~bbing

test we.svery vigorous and after a matter of minutes the

brush was found

demanded in this

men tired.

Contaminated small diameter wire ropes contribute very little to

~:;:\[:::;~
;“r..’;,- -53-

--L

>
c

.



the radiation field when extended, but in the coiled position they may

contribute considerably.

A snythetic resin sealer applied to a canvas material was found to

greatly increase the decontaminability of canvas. 1

It was found that firehose presents no serious radiation hazard

when extended, but in the coiled up position the survey readings were

hi&her by a factor of 10 than those taken along the length of the hose.

bloods~nles in both washdown and non-wishdown areas received con-.

siderable contamination. Some smples in the non-washdown area were

reading as high as 1200 mr/hr on D + 2. The samples are now being pro-

cessed by coring and slicing to determine depth of penetration and con-

taminant distribution.

Additiona3 test surfaces were contaminated on yAG-39 and the

decontamination studies are now in process.

-5 L-
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Project 2.9 - Standard Recovery Procedure

of Ships - F. S. Vine

OBJECTIVES

To proof test a shiF decontamination

firehosing, handscrwbbing with detergent,

for Tactical Decontamination

procedure consisting of

and a second firehosing, in

that order.

To perform an operational decontamination of the YAG-39, YAG-40,

and LST 611, as required, to permit participation of these shiFs in

other scheduled shots.

PROCEDURE

~4 (ZUNI) the YAGs and LST were positioned in

the predicted fallout area as test platforms for Project 2.6.3. UPOD

completion of their missions the ships returned to ‘Eniwetok.

Operational decontamination of the YAG-40 was begun on D + 3 and

conpleted on D + 5.

In the forward (non-washdown) section~ ~1 surfaces excePt the

face of the superstmcture and the e~erimentsl areas reserved for

Project 2.8, were decontaminated by the firehosing~ handscrubbi~> fire-

hosing procedure. The high pressure, hot liquid jet was used on the

face of the superstructure and for a final cleanup of the experimental

areas. The remainder of the superstructure and the after deck house

were decontaminated by means of firehosing and h~ndscrubbing. The hot

liquid jet wes used on all other stern section smfaces.

P~s~TS

‘ ‘he=-
he initial level in the non-washdown

area forward of the superstmcture was 477 mr/hr at the beginning of

,
L_



decontamination. The above-described

mr/hr, an effectiveness of 92 percent

the washdown area, which included the

proce~ures reduced this to 20

when corrected for decay. In

superstructure? the initi~ level

was 115 mr/hr. Following decontamination the level was 13 mr/hr, an

effectiveness of 78 percent when corrected for decay. This is in agree-

ment with results obtained in operation CASTLE which showed decreased

decontamination effectiveness following washdotm.

The working party of 45 men was divided into 5 & 6 man te~.s and

expended a total of approydrately 15 working hours in the decontamination

of the two ships.

CONCLUSIONS

It is feasible to decontaminate a ship by means of the Procedures

described hereir.

The effectivenesses reported are prOb&bly higher than would be

obtained in the removel of a more ten~cious cent=.imnt.
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TrojeCt p.~o - Verification of l!ash~z~~

effectiveness as a Shipboard

Radiological Coun*.~measure - M. M. Biggers ~

inv~lved with the deploy-

?act3rily.

YAG-39 intercepte~ light fallout
at about H ~ 10 hours on Dday.

Activity slowly i~creased to 35 mr/hr at about H ~ lg hours and held

at that level until about H { 28 hours.
The washdoWn

f~frly constznt

-57-



was secured at H # 30 hours ard the ship opened at

The KT’-511 encmu?te$e~ fallout only on D ~ 1

H ~ 33 hours.

when at about

0900 (H / 27) a level of about 0.2 ~/hr was obta~ed” ‘ob’e~’er~‘he

rafliationlevel on the deck was about 10 mr/hr in the pud~les re-

maining after the uashdwn was securei. This activity probably came

from

when

contaminated sea water being pumped through the washdmm system

the ship trave~se~ th? fallout a~ez.

Lki,sb.:n-n%?’aluatixl

Radiation intensity levels aboard YAG-~P appezred to be satisfactory

for the purpose of e-~a.~uating the hzs~do..~sYstem and have been given

Frzccdence over those of the YAS-39. It will be some time before the

yAG_39 ~ata are available.

The recoris from two continuous gamma intensity recavaer stations

foflkrardin the un-xashe3area have been re~l~cedand comtipare~with sim-

i~ar ~t,ati~~s~?de~ the wask!wn, Survey arrlfilm pack kta are not

a=il~ble at this time for camparis~n purposes. The gamma stations

i~~iczte thzt at the time the xz~hjc..nh~assecure3 the Fercent e?fect.ive-

ness -dzsalxnlt95$ ‘Dy ~ose rates a~~ 82; for total 33SC z?cumlated up

t> that tilm.

Vlsuzl inspection of the YAC-40 upon her return to Yni’Jetokfor

deecmtami~atfm showed the forward half of the ship completely covered

by the fallout material, all the decks taking on a coral-krhitesheen

that ob~cme~ their usual navy gTeY c~~or. Arnappreciable amount of

fallout material was observed to hav? collecte3 under the vashed area

aft. It appeare~ to consist of calcium narticles about 200 micron

average ~iam.eterof high encugh ~SS to be effectively hel~ up by such

~~y:’ .J:
!.”([qc
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::’sum(’’T’”)
PrOject 5.1 - In-Flight l%rtic~patio~ of a F-47 - C. W. Luchsinger

.
()~JT7~’T~

The objective c?’this project was to measure the blast, wst

and therml efrccts of a nuclear detm~%icn OR an in-flight B-f+?

aircraft so that. thE data rcc~r~e$ /~012~d bC USC; to vEriYy a3i or

for the design criteria of future [TSAFai~craft.

sztisfz?torily.

To, the horizontal rznge beyond grow~d zero Lr8s31,5M Yet%, at sh~ck



-.~ —-– ~’” ‘“
/

I ——-———-——— t
seconds.“”-

DIsCUSSION .)

The inputs received by the E-47-“
pFeor to check with

the expected inPuts” Thus the resdts will be useful in f’ulfillinCthe
. . .

of the project as

~ positioni~E

objec:ive
well as aiding in verlflcatlon o~

methods.

—..<.
-6.4-
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Gzun’m

The objective cf this test was to de:ermine the de?fvery

capkilit.y of the E-52 aircraft.

------ ——- -——— —-.— -
,.
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Instrumentation Failures: Thirteen

‘Uring ~’e@s~’.n* “1 ‘2’’’”

oscillograph channels failed

and photo-recorder cha~nels



@JFCT~.

The primary objective of this test was to

effects of a la~ge yield nuclear airtist on a

measure the theml

B-66E aircraft in-flight.

siste~ of 60 thermocouples and 73 strain gages

at 7 stations on the

left ving, 9 thermocouples an~ 10 strain gages
at 2 stations on the

ri~ht uing, 34 thermocouples and 18 strain gages
at T stations on the

left stabilizer, and 9 thermocouples
End 12 strain gages at 3 stations

on the ri~ht stabilizer, plus
63 c?12nnelsof correlating information.

A~.p~.lV POSTTTOY IN SFA?E

using the K-5 Radar SYstem ‘he ’46 ‘as ‘ositioned
at an eltitude

Of l?jo~ feetj a he~di.g of 070 de&rees a?~ a horizontal slant ra~ge

At time of shock arriml the horizontalof 27,0?~ feet at t~-e zero”

altit,deas before.

Ilumo

——--
,-’
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ouATrfl~~.~

The ch$ective of this prGject is to measure the effects Of a

nuclesr deton~%icm on an in-fliEht >57 aircraft. Recorded data will

be used to ver:fy o? correct the P-57 t;cap~nsI?eliveryHandbook. In

addition, the prcject will provi?e basic rese~~ch data for desfgn

criteria ~f future USAF aircraft.

TYST3UMVR}, TI~*!-.

O~t of 220 channels being recorded, 8 data channels were lost for

var~ous YCzssfisb They have been repaired, or replaced by spares.

Instrumentation consisted of strain gages, thermocouples, calori-

IIEIEHI
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Project 5.5 - In-Flight Participation of F-g4F Aircraft -

Capt R. F. Ydtchell

OP?FTTIV’E

The objective of this project is to determine the response of

the F-84F weapon system when exposed during flight to the effects

OY a nuclear detonation

TYSTRT.!?TTTAT1ON

The instrumentati~n consiste~ of strain gage bridges Iocs.tedat

Station 90 anj 1~0 on the left and right wing; station 365 On the

fuselage; Flight Station 12 and 35.5 on the left and right stabilizer

and V. L. 20 and 53 m the fin. The fo~~m~nti~neq strain ~age bridgeS

yie~~ei ben~ing moment information. Structure respcmses were related

to energy inputs with ove~~ressure transducers located on a nose boom

on an inbound heading of 130~

east of grownd zero. The air-

shock h%V5 at H + 51.5 SeCD~dS.

Actual pcsition on shot day LHS three minutes late at time zero or

approximately IQ,MY3 feet short of the time zero pasition. Shock ar-

rival occurred at H } 135 seconds instead of H } 51.5 seconds, the

calculated value fop the on time p~sitfon. ne miss-position~g of

the aircraft ocmrre3 ES a result of an error made by the Raydist Con-

troller.
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cm~?as were installed for phot~graphic cove~age.

Troject 5.7 instrumentationon the %57 consiste~ of the ~sic

t.ze3ty m? instruments and t’<elvecameras.

??etthertactical briber (!?-66,9-57) was instrumented for rneaswing
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Project 5.$3 - In-Flight l%rticipt~on of an A3E-I Aircraft -

~ Oog feet absolute altitude.
feet .slantrange m a hez3fr.gQf’ P’71°~ at 21,..

----,. LLJ”-
!-::!\ F,c /,,,- -75- /’/“l

;/



\,

/
.

----- ...- ,... -- _ .-___----- ----- . _- —-___ _ __-----...——---. -——— ---’ . -.
—-...-——- —

-76-
‘p./



13’eject 601 - Accurzt~ Lcsaticn

Dr. E. A. Lewis

source -

0%”7 Tw?

t,>.elong

Zach system

(H’t,hl:g,
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pulse emanating fron bmb deton~tic~l.
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FOLDER PAGE 81 IS A DUPLICATE OF PAGE 80 AND HAS BEEN REh40VEDFRO!!THIS FOLDER
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?4,A. %iw-n

OEJr~TVF

The objective of Project 6.3 is to obtain data on the effects

the Ionosphere. Trincip.lly, to

Frobably due to the high altitude

the effect of orientation relative

?~yer effe~is.

C-2, operating on pulse tra.ns-

vans, cne located at Rongerik Atoll

awl one laczte3 at Kusaie in the Caroline Islz~ds.

C-3, operating on pulse transmissim,

~LI..,e:3kIsland.

IoTicz;:.ere re23r3er site (?.orIGcrik.1:511)

site (Ku2~ie)

4Y/CIT-7, type C-2 Im5sphe?ea. ,. recor3er with a power output of

15 W pc2~ pulse alternately transmitting and receiving automatically

over the range of frequencies from 1 to 25 megacycles. This equipment

mezmres anflrez~rds at vertic~l inci3ence the virtual height and

critical frequencies of i~nize3 regi~zs sf the upper atmsphere.

b. A 699 o!m multiple vire mtema designed and erected, so that

tkat the ~irect.i~nof maximm inte>sity of ra<fatf~n will be at the
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desired vertical angle over all of the operating frequency range from

1 to 2? megacycles.

ground plane were in

transmitting antenna

The transmitting and receiving antennas and the

mutual perpendicular planes with the plane of the

oriented 53° to the east of mavetic north.

Ionosphere recorder site (C-97 airplme)

a. Same as for Rongerik and Kusaie, except that a C-3 Ionosphere

recorder was used. This recorder is the same as the C-2, except for a

few modifications and improvements.

b. The transmitting antenna in the C-97 was a single wire delta

fastened to the lateral extremities of the tail assembly.

OPERATIONAL

Ground stations at Rongerik and Kusaie, using 15 second sweep

operated on normal 24 hour schedule: 5 sweeps per hour until H-15

minutes; thence continuous until H / 8 hours; thence routine.

Airborne Station C-97: Routine operation until H-IS minutes;

thence continuous using a 30 second sweep time until approximately

H / 5 hours.

FJMJLTS

Ionosphere stations at Kusaie, Rongerik and the C-97 airborne

station operated successfully during thfs test.

Kusaie: The effects obse for this test were about the same
..

de
as those observed during (CHEROKEE) except that the arrival

time of the disturbance in the F region was approximately 5 minutes

earlier at H ~ 27 minutes.

a

r’..

Rongerik: The effects were aPProx@telY the sme as ‘err ._.—

(CHER.OKEE).

COPIEDIDOE
LANLRC

/
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c-97 airborne station: Recorded data will not be available for

evaluation until the plane returns from Hickam AFB.

The Ionosphere was in a slightly disturbed condition (due to

“abnormalconditions already existing) prior to shot time.
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hoject 6..4 - De:ermlnation of Characteristics of Airborne Flush

Mounted Antennas anq ?h~to Tubes fcr Yield Determination

at E&ende5 Gro~md-to-Air Ran&es - Allm J. Waters

the sa%isfactmy

items shove.

2

1

1

2

2

?iducial antemws 2 sc~pe caneras

(1 a dual beam, 1 a single beam)

Equipment was functioning properly an~ was keyed at the proper in-

terval before zero minute. This woul~ lead one to believe that de-

s~~ed cle.t.a‘<asoktaine~. As d~ta is ~~sta~tanecus, results cam~t



be confirme3 until development of photography*

CC’TC~lTSIC’!S

Depenls on results of photosraphyo
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project 6.5 - Analysis of Electromagnetic

Explosion - Charles J. Ong

Pulse Produced by a Nuclear

OBJECTIVE

The objective of Project 6.5 is to obtain waveforms of the ~lectr*

magnetic radiation for all the detonations during Operation PXDWING.

This data is to be used in connection with a continuing

the wave form parameters to the height and @eld of the

INSTRUMENTATION

Two identical stations are used to record data, one et Fniwetok

study relating

detonation.

and one at Kwajalein.

The instrumentation consists of a wide-band receiver with separate

outputs connected to each of the three oscilloscopes. Mounted on each

oscilloscope is a Polariod Land Camera for recording the transient

display.

~SULTS

Station }.: Eniwetok

The predicted field strength as 16.0 volts per

meter. The measured field strength
w

WaS 14.4 volts per

meter. “The general waveform for the l.O~sec/cm sweep was poor but the

other two scopes were good.

the loss of timing with WW.

waveforms recorded for the

Station B: Kwajalein

Eo record date due to

CONCLUSIONS

All data has been forwarded to Evens Signal Laboratory for final

analysis.

:1
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The objective of this project was to mczsure the time history of

the irrailiaxzeand spectral ?isiributi~?.of irradiance from two stations

transnjssion coefficient? ‘or t?,eztn~sphere for narrcw wavele~.gthbands,

L
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(7) Fieliiof vie:, quartz f~lter, 11 dc~rce field of view

(8) Field Of ~eu, qU3rt~ filterj 22 ~e=~e f’i~l’+~f vf~u

(9) Fiel? of view, quartz .~ilter, L5 degree field of vieu

(10) Fie13.of view, quartz.filter, 90 degree field of view

(11) Fiell cf vie%, cymtz filter, 160 degree field of vi~u

(12) Rdionster, quzrtz filter, 90 degree field of vicv

813.CIA Time of %x Irradiance 1.73 seconds

$
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!., .

, . .

Time of

Tim: of

Time of

Time of

0.66 ~ O.lC callcm2/sec

1*75 sec3nds

2.5 msec

160 nwec

2*C s~c

receivc~ prior to the

?

()
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Jzck G. Jarms

and 3 participated on this



PART III

TMK uNIT 1

Keith Boyer
Advisory Gr~p

program 16 - Physics & Electronics & Reaction
B. E. Watt

HiStory

Program 18 - Thermal Radiation
H. Hoerlin

-.
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~. project 16.3 - Electrou.netic Investigations - R. Partridge
,— —

. .
,4’

/
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Troject 13.3 - Sp~ctrosco~’ - H. Stewart

For purposes of intercomprison all results obtained by

Project 18.3 are presente~ and discussed in the Navajo report

where a descriptim:~ instrumentation is also included.

Ontb@~ )Zuni Shat all equipments operated. There

was insufficient light to give exposures o~ the 102 spectro-

graphs, the U of R spectrograph and the 70 mm strip spectrograph.

Faint pictmzes of Teller light and fireball growth were obtained

on the Ebxenmq the Mod 6. A faint Teller spectrum appeared on

the Mcinel pIate. A good minimum exposure was obtained with the

Je.co.
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project 18.4 - CHORD EXPERIICXNT’-H. Hoerlin

TIlt!3INTERVAL KEAS-NT

E. W. Eennet, R. Day, Don Westemelt

.-
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)
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It should be stated that the equipment used for these measurements uas

not designed for this purpose, but rather for spectroscopic analysis of

fireball phenomena.

. . . .
. . “M .:~..
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Fig. 1S.4-1
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PART IV -

TASK UNIT II

uCRL PROGRNIS

i~.D. Gibbins
Dep for UCRL

Program 21 - Radiochemistry

Program 22 - History of the Reaction

Program 23 - Scientific Photography

R. H. Goeckemn

Lo F. Wouters

H, B. Keller
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Froject 21.1 - Wdiochemical ~alY~_- R_o.Goeckemm. .

I

I
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project 21.2 - tipling - R. Eatzel

The Air Force Special.‘JeaponsCenter supplied two F-84G and three E-57

to take sanmles on this device.
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Project 22.1 - Meamrement of Alpb snd Timing - W. H. F!cl%ster
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Fig. 22.1-2
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Project 23.1 - Fireball and Bhangmeter

D. F. Seacord

- H. Grier

B. M. Carder

FIREBALL

A total of four Eastmsns, one ?5mnFastax and one Y!tchell from

Enyu, Aomoen, and Chieerete~—— -. (

There was no signific=t change in yield as seen from the three stations.

Meteorological data were not available at the time of analysis

to employ the variable ambient density correction; consequently, an

average density value based on past observations was used. The variation

in yield due to density will not result in a significant yield change.

i

I
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Fig. 23.1-1
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Fig. 23.1-2
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Project 23.2 - Cloud Photography - H. E. Grier

Preliminary measurement of height-to-top and maximum diameter at

time of stabilization have been made on two 70mm Airborne Cloud camera

films . The distance of the aircraft was determined from the Navigatorts

log and is approximate at this time.

The results were:

Height-to-top

RB-50 m120
RB-50 #47131

90,000 feet
88,000 feet

Diameter at stabilization

RB-50 47120 73,000 feet
RE-50 #47131 80,000 feet

The time of stabilization can only be approximated at this time

because the cameras failed to record the zero frme. The approxfite

time is 05:58.81.

---
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Fig. 23.2-1
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Project23.5- Remote Time Measurements - H. E. Grier ,

B. M. Carder

One record was obtained from two streak cemeras operating at the Enyu

control point.
k

—— .. .- . - .- —- — —-——-—...-
1

_—-— .



DISTRIBUTION:

Copy 1A -

2A -

3A -

4A-

5A -

6-7A -

8_9A _

10-14A-

15-19A-

20-24A-

25-29A-

30A -

CJTF SIVEN (B. H. Hanlon)

DCSM, JTF SEVEY (W. E. Ogle)

CTG 7.1 (G. L. Felt)

D/UCRL, TG 7.1 (G. W. Johr-son)

D/DOD, TG 7.1 (L. L. Woodward)

DIJA,USAEC (A. D. Starbird)

Chief All’SWI’(A. R. Ludecke)

Report Library, LASL

UCPL, (H. York)

Field Concand, AFSVP (F. OtBeirne)

Sandia Corp (R. A. Bite)

ALOO, USAEC (J. E. Reeves)

- 120 -



(

Zu.ni

project 18.3, 1 page issued as a separate report (JO-234)

Distribution:

Copies l,2,3,&4A - Hoerlin

RG 326USATOS11C EXEEGY
COI131ESIOY

Location

\

/’

&



Zuni

Project lE.L, 5 p~ges lU“~sued as a separete report.(JO-235)

Distribution:
Copies l,2,3,bu - ‘Oerlin


